Abstract. Anatomical In the search for the mechanism of translocation of organic compounds, various workers have proposed models based on active transport of materials by phloem. The proposed mechanisms can be divided into those in which the active driving process occurs all along the translocation path and those in which this process is centered in the phloem of the source regions such as the vein endings of the leaf blade (1, 8, 14, 15, 22, 25, 30, 34) .
In the search for the mechanism of translocation of organic compounds, various workers have proposed models based on active transport of materials by phloem. The proposed mechanisms can be divided into those in which the active driving process occurs all along the translocation path and those in which this process is centered in the phloem of the source regions such as the vein endings of the leaf blade (1, 8, 14, 15, 22, 25, 30, 34) .
Although inhibitor studies offer some hope of distinguishing between the alternatives, to date this approach has failed to differentiate conclusively between the 2 groups of proposed mechanisms. Difficulties include the failure of the effects of chemical inhibitors to be sufficiently restricted to the point of application (15) and the production of chilling effects beyond the inhibition of metabolism (29) .
Results of recent localized-chilling experiments suggest that in the phloem outside of source and sink regions, metabolism serves primarily to maintain structural organization while in source and possibly in sink regions it serves to move the translocate (10, 29) . Findings from experiments employing low temperature treatment thus favor mechanisms which include active vein-loading in the source leaf (1, 3, 8, 25, 30, 33) . From a histochemical standpoint, previous studies have suggested a possible active loading function for border parenchvma cells and companion cells in 1 case (30) and for companion and transfer cells (Ubergangszellen) in another (1) . In the present studv, several recently devised techniques (6, 7, 18, 19) (11) . Studies were performed on 10-cm leaves of 5 to 7-week-old plants pruned to a simplified translocation system (11, 12 (fig 14) . This size relationship. previously noted by Morretes (23. 24) , may represent an additional adaptationi for vein loading.
A number of calculations were made to correlate the structural features described above wvith transslocation rate data. During photosxynthesis uilder saturating light initensity, a 10-cm sugar beet leaf exports sucrose at the rate of 1.3 pAg/min cm2 or 7.8 mg/hr dm2 leaf. On the assumiption that loading of minor veins is aIn integral part of translocation. the entry of sugar inlto the minor vein phlloemI wX-ill occur at this same rate. The phloem of the miinor -eins occupies a volume of approximately 70 cm X 440 p2 (table I) or 3.1 X 10-4 cm23/cm2 leaf; the estimated fresh weight of this phloem is 310 ug/cm2 leaf. From this it follows that the sugar uptake rate Nvould be 1.3 pg sucrose/min per 310 pg fr w-t phloem tissue or 4.2 mg sucrose/min g fr wt phloen tissue. On a molar basis this is 735 pmoles sucrose/hr g fr wt phloenm in the minor veins. This rate of vein loading is equal to the rate of uptake of sugar from a 10 % sucrose solution reported by \Veatherlev for leaf disks of Atro pa belladonna (31).
In the latter case, nitrogen anaerobiosis reduced the uptake rate to 25 %, suggesting an active transport mechanism is responsible for a major part of the uptake. Another indicariui-of the presence of an active transport mechanism is the high uptake rate by minor vein phloem of the sugar beet. In this regard. Bieleski (2) 
